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(54) Title: NOVEL INDOLE DERIVATIVE FOR ALKYLATING SPECIFIC BASE SEQUENCE OF DNA AND ALKYLATING 
AGENT AND DRUG EACH COMPRISING THE SAME 




(57) Abstract: A novel pyrrole-imidazole polyamide type 
compound for alkylating a specific base sequence of a DNA. It 
can be synthesized through fewer reaction steps than conventional 
hybrid molecules and combines high reactivity in DNA alkylation 
with the ability to recognize a sequence. Also provided are an 
alkylating agent and a molecule functioning as a drug which 
each comprises the compound. The novel compound is an indole 
derivative represented by the following general formula (1) wherein 
R 1 represents a functional group alkylating a DNA; R 2 represents 
hydrogen, alkyl, or acyl; and X represents either a divalent group 
consisting of one of the structural units represented by the following 
formulae (2) (wherein m is an integer of 0 to 10) or a divalent group 
composed of two or more identical or different structural units 
selected among those structural units, provided that the structural 
unit present at the R 2 -side end of the structural units may be any of 
the following formulae (3) (wherein k is an integer of 0 to 10). 
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m m m 

[0001] *mmuDNA(D^mi&mm%T/^Mk^z>ffiWL-(i/v— ^wmfofthm^ 
[0002] \ih<Dm^um(Dm^m^T\.fz.m£, -h^m^mMum^n^xmrn 

ftn rpyj th^ j-rN-^/W^V— («T, r^^y— /uj ^7t« ri m j t 

£<§rjLffiUh::£&$ft^LTV^5o ^rOffe, Py-ImttC-G^S^s Im-Py«G-Ci& 

[0003] Py-Im^yT^K^^^^ALT, ^iCfcttS^^PbT— ti£c&B& 

fc 0 f^lHj&fctf^UT j3 (-NHCH CH CO-) , y!Jy*- (— NHCH CH CH 

2 2 2 2 

CO-)tS%Rt>tlX\t^5o tfiX'h y V^Jl' — (—NHCH CH CH CO-)^o^7tV^ 

2 2 2 2 

6 0 yy^^l^^^A-T^SxWc^T-A^^-^fgfti-S/jS^ y y^# — {^Jff 
[0004] ^(D^^^H^ilu^ttS^ttfc^UStltt^tttV^^, 
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[0005] ^^BJ#^«Py-Im7^yT5K}-^^^W^fe5^V^/W^v'^A(DT/^/Wb 

[ooo6] rtu-*j-u *mm%-hfe, DNA^r^Mtir^mmiwr. rx/^/Wbs 

JS^ij £fcV^) ^Py-Im^yT^F^OP^-t^/HJ^— (L) £#AUhImPyLDu86 
^-Sf*^^oT3ltXW(-5'-YG(A/T)CR-3' (^r-^Yttt:^^^^^, Rtt^y 

%®rftv^^-cT^/H^^[#fcbf- 0 fip*> % y>-#— ^mA^x^oRm^ 

WffXffil : B^M^00/15641# 
##f^ifa:J.Am.Chem.Soc.l997, 119,7636 
##f^ft^2:J.Am.Chem.Soc. 1997, 119,7909 
##W^Cifc3:J.Am.Chem.Soc.2000, 122,4856 
#MW3tSfe4 : J. Am. Chem. Soc. 1 999 , 1 2 1 ,496 1 
##f^fi£5:J.Am.Chem.Soc.2000, 122, 1602 

[0007] U^U££Sib, _hizt!b^^#f^i«5fStt©/^yy^K^fi, ^OfflU^, V> 

[0008] ^r-efcHSKtf) @ fftte> ^*cD^>^y^K5>T-J:^b^v^j^^^7 0 ^j^-e^ 
> £>o, KJStt<^i^V^DNAT/^HbtgiSa^J^Btfg^*M^LfcDNA(D#^ 

^ia?ij^T/^7Wbt-5t o a-/w^5y^-^^yT5K^(Dff^^^^fe-a«^ 
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[0009] ^mmM±mmm&mtki-^<$3Lnm^f^%:, t o n-^-- r^v-^y 
[ooio] bp^, *mw<D^}?-/ummm^ tib— jk^cd , 



H Ji 



(1) 



H 

.N. 




N 

I O 




H 

-N- 



"{CH 2 ) r 




ii « 




-(CH 2 ) k - 



ISM ©36* 
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[0013] ^mm<D^v-^mmm^mn^Ai\^^^m^(D^mm\m^x, mu 

[0014] mimi^mMDNA(pvc-imxxipvc-ui^Mi-^m^<D^m(4-i)^^xj 
[03] m 3 n^m m (Dik&m(3-2)<Di&mm?mm ^jDNAT/^^/Hb^e^w^^-r 

o 

[04] 04 ttftllDNA (X-Fl 0906)^x^5^^ BJ»^b^^(3-2), (3-4)^3^1^(3 

[05] 0 5 ^*#IDNA( P QBI63) Ktt°tZ>*Z& K £Mbl^(3-6)cDDNAga?lJ#S #JT 

[06]06irt^PJ©^^(4-l)*5j:lj«(3-l)(D^tt, T/^U'f4^#TT*0^^ 

[07]07{»ilDNA(727bp)^^-r6«PJ»^^(3-7)^#:, SfcfS, 
3-7)^ (6) tO##T(-*5ft5DNAiaM#M^]T^/Hb^-r 0 
[08]08f±240C>'xn^T^f9#X.LIE^J^oDNA7^^^h (446bp) 

^mm<D^M4-3)(D^u^rmmw^T/^/^t^-i- 0 

[09]09fi?L«, ffj^M^cD39fIig(Dth^S^^?rfflV>-Cl¥i5Lfc:«PJ 

[0015] £AT\ «0J<^MJ£^f»ll^f*W^t^0^«o 
«^O^^K-/^fl*f*», TIE— jJS^U), 
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X 

" o 

(1) 





[0016] ^^BJcD-r^K— /Vfl^^^Bt-rSDNAtDSa^Jf^^^fetLTV^S— jt&M£|R| 
^fcteT-A*tt*f jS — j3 *3 XT* y-y ^J3A-T:^^fcteT-A^S*j-<S:f& 

AT richia^lJ^^V^^^, ^7tVI©^f^© y ^jg^cAIm-Py^te:^;* 
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[0017] ^fc, *z&m<D4k&t&<Dmktft&(>'\ f — wy^— -tvk— /hoco^ 2 

[0018] _bfS^;(l) *K R'-C^^tbST^/WbS^^fi^UTfi, DNA_h^#^-T6# 




2)-(5)fiT/^/WbSJS^:Pi.#b^V^IS(-*5V>T, Iti^«ALT^j;<, l£ 

[0019] _bfB^:(2) jo<tTJ?(5) tt^V^;^^->^A(DuocarmycinA) £3fe<£>CPI-Cfo?\ 
OT, ^](2)»DU86i N ^](5)»Du»t-6o ^ (3) -?^£tv5l,2,9,9a-^rh^ 

tKn^n^Vy^[c]^<^yTe]^K— ^-4-^^«CBIif^i-5 0 ft#5, 5£(3) WiT 
|H(3-S)*3J:I^(3-R), 
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[0020] _hta^:(4) ^> r 3 «7k*j^^-, *t#u tfv^u>-?*})=t—/i/m%mis 

, ^^MtLTfi, ^^kii, *>v*j\ -*s®, Tjfy^^^^y 

[0021] _L!B5£(4) tD ^M^bT, TIBS:(4-A) , 




OH 

(4-A) 

"t?^^§tL6seco-CBI(l-^nn7t^/W5-tKn^rv'-l,2-v ? t:Kn-3H--<^yTe]^>' 
K-/v) ©gft£«:^f5££2S-C£5o 5£(4-A) ttTIH^(4-A-S)*3<tt^(4 
-A-R) N 





OH [_ OH 

(4-A-S) (4-A4*) 

[0022] ±12^: (3-s) *s j;tj5 (3-r) fi, TfESJ^xU-^-f £5 ^_h|E5£ (4-a-s) *3 J:tj? 
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(4-A-R) 



[0023] ^ (3-S) X*mt>£tlZ>S-CBm, HM^iiiB^ (5) X*mt>&tlZ>3zf&%L 

[0024] _hfH^:(i) mssvvr, r 2 «tK*j^^-s T/^/ws*7hfiT^/^-efc5o rr-e, r 
s> -fy^/^, t-^f/vs, -^^/H, ^v^s^a^f ^n^o ft*3, r 2 

[0025] — jR^:(i)-e^ix5^K— />Si3*#fcLTf3:, R^S-hfBaSOh r 2 ^t 
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[oo26] _tts^^ (3-D zmiz-bv, *mw<D^b*—si'ffimft<o&&x&(DW$&T 

fE^^c^— AK^V^K-TSo *f, AcImlmCO H (3-1-1) 5-~M3^fVK— 

2 

/V-2-^/^V^rn^/krn^^^^}l^-f-5r^^j;'9#fetLST^7#:(3-l-2 
(HATU), ^MVJ'n^/V^/VTVAVr NEt)&lJU^%~ Rfc%n^\ Py 

2 

-Im-Y^K— /V^^^^/W (3-1-3) ^bW&1rZ> 0 it-^m (3-1-3) SrT/l^y 

M7kfttfr0kflr\z.tf'rzb\z.£oX* #/^>m (3-1-4) &&z>zt&-v%z>„ 

^htbtcX^^m (3-1-4) b, ^WL^<Dl,Z-ry^U^J^-— ;V£0&$L*\mX* 
fe5seco-CBI (3-1-5) b^y^T^^^bl^, &26W<D4k&to-?3bZ>MM 
^(4-l)Sr#5i^S"T?#5 0 P?flilf*(4-l)^7X^iiT/^y^#(NaHCO ) 

3 

^a-rsrttcit), ^pj»^#j-efe6^>fb^(3-i)^^m-f-6rt^-e^ 

[0027] (^^-Al) 
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I 

(3-1-1) 
H 2 N N 



OH 



1 IV^ N 



5--hcK>K-^u-2- 



(3-1-2) 



V 

O 



(3-l-3:R=Et) 
(3-l-4:R=H) 




n 



ci 



(4-1) 



OH 



(3-1) 

[0028] ^fc, _bfB^b^(3-2)^iJ^^D, #38?H0MVK— ^fi^ft:Ofto^5c;^&c<D 
m%&Tn^J$^—^2\^\,mmir& 0 > oxime resin^ffll^Py-Im^yT^ 

#/l^V^ (3-2-1) Sr^J^-t-5 0 yfr/l^^lfc (3-2-1) ^HATU&MV^TKifc 

^ cp^SttAt^^/b- (3-2-2)— k^&Ut^ ^\^T^/4^V—M/]y^>m( 
3-2-3)?r^i5rt('j:ot x —#^-r^K—/^/^VI$ (3-2-4) ^r^-TSo 

(3-2-4) TfTlSro 1,3-^^1/^^—7^^^ BTfg-CfeSseco-CBI (3 
-1-5) fccD^^y^Srfr V\ *^S^yK- /u$|ifrtfc5IIS#:(4-2) 
^-TSr^^-e^ P^^{*(4-2)^7X c P^T7^y^#(NaHCO 

3 

6 0 ft*3, «BJ^^K-/b-M^f*-Cfe6^f*(3-3) N (3-4)*3«tO?(3-5)^ 
[0029] (StfP^— A2) 
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[0030] ^/c, ^mm(DDNA(DT/U3r/U{k%m— ^^(l) ^^S^^K^^K— J\> 
[0031] T/Vdr/H^JibT'Kffl-rSI^^^PJ^-Y^K— ;kl^fti^7kVi| 

DNA3rfg!t£^-Ob £V \ 

[0032] tut, ^T^>mm^r^r.mmm<^^h'r. tib*^ 
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(qteO— 10(DmW0X&^Xh£\^)$mM£ti&^bfc£yDNA%M i M£-&Xh£\<\ 

[0034] ^^srSpffifj^ttftiiffli-rsite^ib-cttM^Ji^, -m.m^m (snp s ) , -s 

[0035] ^P^©^>-K-^SI^#:^7h«^©^S^^^fF^L5S^^^T^J;5^#m 

(b) ^/c«T/^yt4(-^^T\ Sp®JDH4is»i#-e#So 

( c ) ^femfc^mn&mm-t&^t^m^h&o 

[0036] ^^©msi«, st^cD^m^ij^i-rs-^^D, ^^lu^u-c^a 

mx%z 0 ffimwbvxtiim-rzM&n. mtm. mL mm, x^^m^mn 
®.m£tix^zm®.~?Wfflfc£Mo mMit^htc^x^ mn&mznx^zm 
^mmm^n^m, m«\ mtum. mmm, mm, frmm, ^mt 
m, &m, wm-mm&mx^&o mm^^^-^mmit^mn, 4>v—^mm 
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[0037] ^ ^m(Dmni^mmmtvxmm-r^m^<D^m^m, mm, m 
m^m, ^mm. s^st, ^mmi^m^^K mm 0 1010 

[0038] J^T\ ^^SrHJfeM^J;t)^W^IftMi-5*^ ^PJ^rto^JfeM^i^^ 
[0039] ^Ml, 2 

(4-1) fe^rjg (3-D cp^Bfe (z±r=AJJ 

(DAcImlmCO H (3—1—1) CQ^ffc 

2 

It&m (3-1-1) fri, JcmtSftO^fe [(a)Tao, Z.-R; Fujiwara, T.; Saito, L; 
Sugiyama, H. J. Am. Chem. Soc. 1999, 121, 4961.(b)Tao, Z.-R; Saito, I.; 
Sugiyama, H. J. Am. Chem. Soc. 2000, 122, 1602.(c)Bando, T.; Narita, A.; Saito, 
I.; Sugiyama, H. Chem. Eur. J. 2002, 8, 4781 J^t£oT^J$Ufc 0 
'H-NMR^OOMHz.DMSO-d ) 5 : 10.37(s,lH;NH),9.60(s,lH;NH),7.63(s,lH; 

6 

CH),7.48(s,lH;CH),3.96(s,3H;NCH ),3.93(s,3H;NCH ),2.03(s,3H;COCH ); 

3 3 3 

ESIMS m/e calcd for C H N O 

12 15 6 4 

[M + +H]307.1, found307.3 
[0040] (2) H N-Indole-CO Et (3-1-2) <7)^J5£ 

2 2 

^^5(3-1-2) rfi|S05-^hn-r^K— ^-2-^/^V^^/V^X/^Oi 

kt£<* (3-1-3) (D&J&mWrkL>Tm^ft 0 
[0041] (3) AcImlm-Indole-CO Et (3-1-3) <D^f& 

2 

(3-1-1) (305mg > 1.05mmoDHk'^4fc (3-1-2) (215mg,1.05mmol)^DMF( 
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2mL) {d?g&3>U 'Pr NEt(550 » L,3.15mmol), HATU(480mg,1.26mmol)^P;L, 

2 

^tL/c^^^^r->y^7^V^^A^n^h^^— (3-5%MeOH in CH CI , 

2 2 

gradient elution) ^TftMU (3-1-3) 
(326mg,52%)3r#fc 0 

'H-NMRCSOOMHz.DMSO-d ) 5 : 11.83(s,lH;NH),10.32(s,lH;NH),10.08(s,lH; 

6 

NH),9.40(s,lH;NH),8.16(s,lH;CH),7.60(s,lH;CH),7.56(d,lH,J=9.0Hz;CH),7.50 
(s,lH;CH),7.40(d,lH,J=9.0Hz;CH) ) 7.12(s,lH;CH) ) 4.33(q,2H,J=7.0Hz;OCH ), 

2 

4.01(s,3H;NCH ),3.98(s,3H;NCH ),2.03(s,3H;COCH ),1.33(t,3HJ=7.0Hz;CH ); 

3 3 3 3 

ESIMS m/e calcd for C H N O 

23 25 8 5 

[M + +H]493.2,found493.2 
[0042] (4) AcImlm-Indole-CO H (3-1-4) (D^ffc 

2 

ty^&m (3-1-3) (326mg,0.66mmol)^MeOH (8mL)tlN^K^b^hy ^i>»7K^?K 
(8rnL)%Mxjt&, ^fi^T30#raif #Lfc e MeOH&i)&£Tf?*Uh^ 10%HC1 
zK^^0 o CT-C*P^T^tt(pH = 2) ^Uc 0 ^C7^«fcjR^Srfl3W6m^T^«)T, 
jfc&LTfl^ftjBIU f (3-1-4) (297mg,96%)£r#fc 0 
1 H-NMR(500MHz,DMSO-d ) 6 : 11.71(s,lH;NH),10.35(s,lH;NH),10.08(s,lH; 

6 

NH),9.49(s,lH;NH),8.13(d,lH,J=1.0Hz;CH),7.60(s J lH;CH),7.54(dd,lH,J=2.0, 
9.0Hz;CH),7.49(s,lH;CH),7.38(d,lH,J=9.0Hz;CH),7.06(d,lHJ=2.0Hz;CH),4.01 
(s,3H;NCH ),3.97(s,3H;NCH ),2.03(s,3H;COCH ); 

3 3 3 

ESIMS m/e calcd for C H N O 

21 21 8 5 

[M + +H]465.2,found465.2 
[0043] (5)seco-CBI(3-l-5)<Z)^J5£ 

^^(3-1-5) ft, [(a) Boger, D. L.; Yun, W. Y.; 

Teegarden, B. R. J. Org. Chem. 1992, 57, 2873. (b) Boger , D. L.; McKie, J. A. 
J. Org. Chem. 1995, 60, 1271. (c) Boger, D. L.; Ishizaki, T.; Kitos, P. A.; 
Suntornwat, O. J. Org. Chem. 1990, 55, 5823.]i£#£oT^^^£bT^J$£ff ofc 

0 *'<?wi'7 l —?fej:mz.m&£tix^z> 0 
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[0044] (6) AcImIm-Indole-seco-CBl(4-l) <D^$L 

it^-^O (3-1-4) (60.3mg,0. 13mmol)tf>SJ£^£&f£seco-CBI (3-1-5) 
(32.7mg,0.13mmol)^EDCI(50.3mg,0.26mmol),NaHCO (41.9mg,0.52mmol) ; lrAP^L, 

3 

DMF(700/zL)^|§^U 8^^Ii#HMT, ^SM^^tWU^ S^^-T^Wb 
td^., mM&W^U nmm^^^^f^^^^h^y^— (5-10% MeOH in 
CH CI .gradient elution) KXffi $£Lfc 0 #^^7c@f*^CHCl ^Tgfe#, ij&!feiUc# 

2 2 3 

, m&MVf (4-1) (85.2mg,96%)£#/c 0 

'H-NMR^OOMHz.DMSO-d ) 8 : 11.71(s,lH;NH),10.43(s,lH;OH) ) 10.34(s,lH; 

6 

NH),10.11(s,lH;NH),9.41(s,lH;NH),8.16(s,lH;CH),8.12(d,lH,J=8.0Hz;CH), 
7.97(brs,lH;CH),7.85(d,lHJ=8.0Hz;CH),7.62(m,lH;CH),7.61(s ) lH;Im-H) ) 7.52 
(t,lHJ=8.0Hz;CH),7.51(s,lH;Im-H),7.45(d,lH,J=9.0Hz;CH),7.36(t,lH, 
J=8.0Hz;CH),7.19(s,lH;CH)4.81(t,lH,J=11.0Hz;NCHH),4.56(d,lH,J=11.0Hz; 
NCHH),4.23(brt,lH;CH),4.03(s,3H;NCH ),3.99(s,3H;NCH ),3.87(dd,2H,J=7.0, 

3 3 

11.0Hz;CH ),2.04(s,3H;COCH ); 

2 3 

ESI-TOFMS m/e calcd forC H C1N O 

34 31 9 5 

[M + +H]680.22,found680.23 
[0045] (7)AcImIm-Indole-CBI(3-l)(7)^J5£ 

^-^^(4-l)(6.3mg,9.28mmol)(75DMF(l50MU^^cF(-> 5% aq.NaHCO (100 a 

3 

*U ^^^^D^^V^^^n-^b^^— (5-15% MeOH in CH CI .gradient 

2 2 

elution) fcXmmVtCo mW&&3s, m^L-fcm, ^#,&ft:(3-l)(6.0mg,quant.)<Sr# 

tc 0 

'H-NMRCSOOMHz.DMSO-dG) 5 : 11.85(s,lH;NH),10.35(s,lH;NH),10.16(s, 
lH;NH),9.41(s,lH;NH),8.17(s,lH;CH),8.00(d,lHJ=8.0Hz;CH),7.94(s,lH;CH), 
7.62(s,lH;Im-H),7.52(m,2H;CHx2),7.51(s,lH;Im-H),7.43(m,2H;CH),7.25(d,lH, 
J=8.0Hz;CH),6.95(s,lH;CH),4.64(m,lH;NCHH),4.49(d > lH,J=10.0Hz;NCHH), 
4.02(s,3H;NCH ),3.98(s,3H;NCH ),3.27(brt,lH;CH),2.03(s,3H;COCH ), 

3 3 3 

1.75(m,lH;CHH),1.70(m,lH;CHH); 
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ESI-TOFMS m/e calcd forC H N O 

34 30 9 5 

[M + +H]644.23,found644.21 
[0046] &ticM3 

(1) AcImlmPyPy- y -ImPyCO H(3-2-l)<D&&t 

2 

te£*<|&(3-2-l)f2, Fmoc@ffi^J5fe«l^«t!9^b7^o WMf^Chemcobond 
5-ODS-H #7A£ffil^fcHPLC£:#(0-50% 0.1%gt^-Td?h— by/VU— T?9i?^> 
MO min,254 nm)f-T?TV\ ^^^LT^l 

! H— NMR(500MHz,DMSO-d ) 6 : 10.32(s,lH;NH),10.29(s,lH;NH),10.23(s,lH; 

6 

NH),10.00(s,1H;NH),9.91(s,1H;NH),9.32(s,1H;NH) ) 8.02(s,1H;NH),7.56(s,1H; 
Im-H),7.50(s,lH;Im-H),7.45(s,lH;Py-H),7.44(s ) lH Im-H),7.27(s,lH;Py-H), 
7.16 (s, lH;Py-H),7.14(s,lH;Py-H),6.92(s,lH;Py-H),6.89(s,lH;Py-H),4.00(s, 
3H;NCH ),3.97(s,3H;NCH ),3.93(s,3H;NCH ),3.84(s,3H;NCH ),3.81(s,3H; 

3 3 3 3 

NCH ),3.79(s,3H;NCH ),3.19(m,2H;CH ),2.34(m,2H;CH ),2.03(s,3H;COCH ), 

3 3 2 2 3 

1.78(m,2H;CH ); 

2 

ESI-TOFMS m/e calcd forC H N O 

39 45 16 9 

[M + +H]881.35,found881.36 
[0047] (2) H N-Indole-CO H(3-2-3)cD-^£ 

2 2 

'H-NMRCSOOMHz.DMSO-d ) 8 :11.22(s,lH;NH),7.11(d,lHJ=8.5Hz;CH), 

6 

6.75(d,lHJ=2.0Hz;CH),6.67(s,lH;CH),6.65(dd,lH,J=2.0,8.5Hz;CH),3.31(brs, 
2H;NH ,H O) 

2 2 

[0048] (3) AcImlmPyPy- y -ImPy-Indole-CO H (3-2-4)<£>-£-J$ 

2 

@tS'o-J^^J: l 9#^b^^)(3-2-l)(3.5mg,3.98mmol)^DMF(75 J a L) ^7J^U ' 
Pr NEt (1.4/z L,8.04mmol), HATU(l.4mg,3.68mmol)^P^l, lifiMT. 

2 

mmmW^f-o S^^T£#Sf£L/cf^ ^^(3-2-3)(1.3mg,7.38mmol)^Pr 
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, 5a&mm<Dmm%m£;L-T s mium^xmrnv^h, nmrn^cn ci tu ox* 

2 2 2 

^-NMR^OOMHz^MSO-d ) 6 : 11.33(brs,lH;NH),10.34(s,lH;NH),10.33(s, 

6 

lH;NH),10.27(s ! lH;NH),9.92(s,2H;NH),9.73(s,lH;NH),9.32(brs ! lH;NH),8.01 
(brt,lH;NH),7.94(s,lH;CH),7.56(s,lH;Im-H),7.50(s,lH;Im-H),7.46(s,lH; 
Im-H),7.40(brd,lHJ=8.5Hz;CH),7.3l(brd,lH,J=8.5Hz;CH),7.30(d,lHJ=1.5Hz; 
Py-H),7.26(d ) lH,J=1.5Hz;Py-H),7.17(d,lHJ=1.5Hz;Py-H),7.16(s,2H;y-Hx2), 
6.90(d,lH,J=1.5Hz;Py-H),6.85(brs,lH;CH),4.00(s,3H;NCH ),3.97(s,3H;NCH ), 

3 3 

3.95(s,3H;NCH ),3.85(s,3H;NCH ),3.84(s,3H;NCH ),3.80(s,3H;NCH ),3.20(dt, 

3 3 3 3 

2H,J=6.0,7.5Hz;CH ),2.36(t,2H,J=7.5Hz;CH ),2.04(s,3H;COCH ),1.79(qu,2H, 

2 2 3 

J=7.5Hz;CH ); 

2 

ESI-TOFMS m/e calcd forC H N O 

48 51 18 10 

[M + +H]1039.40,foundl039.39 
[0049] (4) AcImlmPyPy- y -ImPy-Indole-CBI (3-2)O^J5fe 

a^ B e B (3-2-4)(3.0mg,2.89mmol)cDAofcSJ^Wt5^^^Tseco-CBI (3-1-5 
)(1.4mg,6.01mmol) ^EDCI(1.2mg,6.25mmol), NaHCO (1.0mg,12.0mmol)?r*Px., 

3 

dmf (ioo dUKMfru 2mm, MmnmuT, mi&xmwvtc 0 R^mr^m 

MUtte , 5%NaHCO ^300 n L, DMF (300 u L)£»]U 30^-fMI, fll#£rff ofc 0 fz. 

3 

^$££©*U af§?rv / WW7A^n-7h^77^- (5-15% MeOH in 
CH CI , gradient 

2 2 

elution)^-OtMU Mm^^-r^tK^U^ih(.3-2) (1.33mg,27% for 2 steps) 
£r#fc 0 HPLC(0-50% 0.1%g^^-T-feh— hU/HJ— T^vo^h 

,40min,254nm)^T»M^f V\ «JE»*&, H£.*£ifl(3-2) 
(0.5mg,0.41 u mol:ll% for 2 steps)5r#fc 0 

'H-NMR^OOMHz.DMSO-d ) 5 : 11.77(s,lH;NH),10.32(s,lH;NH),10.29(s,lH; 

6 

NH),10.26(s,lH;NH),9.95(s,lH;NH),9.92(s,lH;NH),9.82(s,lH;NH),9.33(s,lH; 
NH),8.08(s,lH;CH),8.01(brs,lH;NH) ) 8.00(d,J=7.5Hz ) lH;CH),7.60(t,J=7.5Hz ) 
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lH;CH),7.56(s,lH;CH),7.53(d,J=8.5Hz,lH;CH),7.50(s,lH;CH),7.46(s,lH;CH), 
7.43(t J=7.5Hz,lH;CH),7.42(s,lH;CH),7.31(s,lH;CH),7.27(s,lH;CH),7.24(d, 
J=8.5Hz,lH;CH),7.22(s,lH;CH),7.19(s,lH;CH),7.16(d,J=7.5Hz,lH;CH),7.06(s, 
lH;CH) J 6.95(s,lH;CH),6.89(s,lH;CH),4.62(dd,J=10.0,5.0Hz,lH;NCH ),4.48 

2 

(d,J=10.0Hz,lH;NCH ),4.00(s,3H;NCH ),3.97(s,3H;NCH ),3.95(s,3H;NCH ), 

2 3 3 3 

3.86(s,3H;NCH ),3.84(s,3H;NCH ),3.80(s,3H;NCH ),3.20(m,2H;CH ),2.90(m, 

3 3 3 2 

lH;CH),2.35(m,2H;CH ),2.03(s,3H;COCH ),1.79(m,2H;CH ),1.76(ddJ=7.5, 

2 3 2 

5.0Hz,lH;CH),1.70(t,J=5.0Hz,lH;CH); 
ESI-TOFMS m/e calcd forC H N O 

61 60 19 10 

[M + +H]1218.48,foundl218.48 

&48, AcImlmPyPy- y -ImPy-Indole-seco-CBI (4-2)<£r#5#^H3U Rlt^k, 
5%NaHCO ^®i±T ^i^R£W*U &Mm* ;! sWffr-tl : 7J*W~*W ! 7'74— 

3 

(5-15% MeOH in CH CI , gradient elution), HPLC(0-100%0.1%gfcgfc-Tizh~by/W; 

2 2 

-T^^^h ) 20min ) 254nm)^T«Mi-So «£E*flg, fflfe&mk. H&*£ift(4 
ESI-TOFMS m/e calcd forC H C1N O 

61 61 19 10 

[M + +H]1254.45,foundl254.50 
[0050] £g£M4 

AcImlmPv- y -Im-Indole-CBI (3-3) <D^f& 

Chemcobond 5-ODS-H #^A£fflV^cHPLC^#(0-50% 0.1%g$Wt-T±h— hV^V 
^T^-^> / h,40min,254nm)^-CfT'/\ DNAT/V^vWfcSJftfcffiVyfco 
ESI-TOFMS m/e calcd for C H N O 

49 48 15 8 

[M + +H]974.37,found974.26 
[0051] ^fi£0j|5 

AcImlmPvPv- v -PvPy-Indole-CBI (3-4) CO^jjE 

^^(3-4) f*, ^M3^|K#(D^#JlR^J:«9^b7i 0 ft$m, 
Chemcobond 5-ODS-H #7^£fflV^HPLC^#(0-50% 0.1%H^-T-feh~MJ/HJ 
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^T^v ? ^>'h,40min,254nm)^-C^f»/\ DNAT/I^/WfcSJ&t-fflV\fc 0 ESI MS 
m/e calcd for C H N O 

62 61 18 10 

[M + +H]1217.5,foundl217.4 
[0052] &f&M6 

AcImPvPvPv- y -ImPy-Indole-CBI (3-5)(D&tf£ 

Chemcobond 5-ODS-H #^A£fflV^/cHPLC^rt(0-50% 0 J%S1^-T-fcrr-~r-IJ/HJ 
~T^^^M0min ) 254nm)^Tfi 1 l\ DNAT/l^/WfcSJS{-fflV\fc 0 
ESI-TOFMS m/e calcd for C H N O 

62 61 18 10 

[M + +H]1217.5,foundl217.4 

[0053] ^mi 

AcImlmPvPv B PvPv- v -ImPv 5 ImPv-Indole-CBI (3~6)(7^Jjfe 

<b^(3-6)«, ^J5feM3^^#(D^j55c^j[|I^j;!9^L7t 0 fftMfi, 
Chemcobond 5-ODS-H %7^&m ^HPLC#:^(0-50% 0 J%Sf^-T1?r-~r-]J/MJ 
~ T^"7v ; ^^h,40min,254nm)(-TfTV\ DNAT/^/WbKJ^-ffl V ^c Q ESI MS 
m/e calcd for C H N O 

90 93 30 16 

[M + +H]1849.7,foundl850.1 
[0054] -fr5fe0j|8 

AcImlmPv- fl -ImPy-Indole-CBI (3-7) CD^5% 

Chemcobond 5-ODS-H ^A£J^7cHPLClM^(0-50 0 /o 0.1%H^-T-feh— bV^V 
^T^-^> / h,40min,254nm)^-CfT'/\ DNAT/I^/WbSJ^-fflV^c 0 
ESI-TOFMS m/e calcd for C H N O 

54 52 17 9 

[M + +H]1082.5,foundl082.4 
[0055] ^fi£0j|9 

Aclmlmlm- v -PvPv-Indole-seco-CBI (4-3)CP^5fe 

(4-3) te, |X^^^§tL-CV^Py-Im^yT^K<^M^^®fflL-C^ 
Jj£Lfc 0 ^Mf*, Chemcobond 5-ODS-H #9^£rMV >fcHPLC^#(0-100%0.1%^ 
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^-T-feb-b!J7H;^T^v ; ^^h,20min,254nm)^-Cfi 1 V\ DNAT/l^WfcKJSfc 
ESI-TOFMS m/e calcd forC H C1N O 

55 55 17 9 

[M + +H]1132.5,foundll32.4 
[0056] ^BfcMlO 

AcImlmPvPv- fl -PvPvPy- g -Dp(6)(D^5fe 




^m^mms.m^m^^t^ mmn, chemcobond 5-ods-h x^^m^^fc 

HPLC^#(0-100%0.1%gt^-T^h^hy/Vy^r^v ? ^^b ) 20min,254nm)^TtTo 
ESI-MS m/e calcd forC H N O 

53 67 20 10 

[M + +H]1143.9,foundll43.5 
[0057] ±iE^J$0i|l~lOfc*5V vr s f^M'Pr NEt(N,N-diisopropylethylamine\ 

2 

HATU(0-(7-azabenzotriazole-l-yl)-l,l,3,3-tetramethyluronium)]^ ?W^[DMF( 
N,N-dimethylformamide)]H», ^^Aldrichf^^(DUM^±^MA\^f-h(D^mM 
&U^fflLTV^ 0 #i^fB©^V^^^*5V^Ttt254nm UV ^ 

#~F"C^Jhigh performance liquid chromatography(HPLC){3lJ:oT J: &— ^^b/to 1 
H-NMR ^^h/HiJEOL JNM-A 500(500MHz)SM£MU fonUM^^Ktl^X 
TMS(tetramethylsilane)^ffll^c 0 ^fc^ ^fB^COmultiplicityfisCsinglet), d(doublet), 
t(triplet), q(quartet), qu(quintet),m(multiplet),br(broad)<^B : §-U7t 0 Electrospray 
ionization mass spectra (ESIMS)fiPE SCIEX API 165^{£fflb/c 0 Electrospray 
ionization time-of-flight mass 
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spectrometry(ESI-TOFMS)WiBioTOFIl(Bruker 

Daltonics) mass spectrometer^ C/c 0 W 7VT^ fr^MMWiS. 

HITACHI 5500-S DNA Sequencer^rffiffl L, ^CDloading dye(dimethylformamide 
with fushin 

red){3Amersham Co. Ltd. £.V)M AC/c 0 50% Long Ranger™ gel solutionf^FMC 
Bioproducts^^ISAL^ Calf intestine alkaline phosphatase(AP,1000unit/mL)fi 
Boehringer Mannheim^bSIf AL-7C 0 
[0058] 5'-^^^-yKv^</VbfeDNA^^^V>-r-^^5fe 

5'-^^W5/K-C^-</Vb/cDNA7^V^h(pUC-I' :@B^J#-^l)tt, 5'-T^ 
^Uy^y^</i-'Lfc2om.&Myy^— : 5' 

-TexRed-AGAATCAGGGGATAACGCAG-3' (pUC18 forward, 780-799 : BB?'J#-^2 
)t20&mM^9^— :5'-TTACCAGTGGCTGCTGCCAG-3'(pUC18 reverse, 
1459-1478 :IB?lJ#-^3)5rMV^Tpucl8^Mi:LTPCR^^j;oT^J^brh(450bp) 
0 DNA7^^^hmi«H^^-*#I^ffi-Cfc?.(WT, IH*£) 0 
[0059] 5 ' -X^rf-^l/5/K-t?9^</^b7hDNA'79^^h(pUC-n : BS^lJ##4)fi, 5 ' -"7^1*- 
^U5/K-C7^/^L/c21i^S*j ^y^— : 5' 

-TexRed-TGCTGGCCTTTTGCTCACATG-3'(pUC18 reverse,1861-1881 : IB^iJ# 
-^-5)tl9i^Sxt^ p ^-l' "V — : 5-TGTAAAACGACGGCCAGTG-3' (pUC18 
forward, 328-345 : BB^J#-^6)Srffl V ^Tpucl8^i§M^CTPCR?ic^ £o-C^£Lfc 0 
(450bp) o 

[0060] S'-^f-^^^K-e^/^U/cDNA^^^^hCpUC-II' : BE?'J#-§-7)te, 5'-^^ 
^^-/K-C7^/^Lfcl9^S^j-7°7-r^— (pUC18 forward,328-345:BS?!J#-i§-6)£ 
21±^^7^^-(pUC18 reverse,1861-1881:gB^J#:-5§-5) MV^Tpucl8^M 
bVXPCRm^£^X&J$L-fc (450bp) e 

[0061] 5'-^^UyK^7^/>bfcDNA77^>'K^-F10906:ga^J#-^8)« % 5'-X 
^r^^^5/K-C^-</Vb7^23i^^>f^ 0 7^^— : 5' 

-TexRed-ATCAGGGCAACTCAACCCTGTCC-3' ( * -DNA forward, 10960-10982 : 
IB^J#^-9)i20±^Sxt7°7-r-^— : 5 ' -CAGGACGACCAATATCCAGC-3 ' ( X 
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-DNA reverse,37007-37026 : fia?!l##10)3rfflV ^X X -DNA^HM^bTPCRfe^J: 
oT^J$bfc(537bp) 0 
[0062] 5' -"r^^U^VXv^/^VfcDNAyv^^HpQBmS : IB^J^-^l lM, 

M77^v- : 5 ' -GGTGATGTCGGCGATATAGG-3 ' (ga^J^-^l 2) <^5 ' -T^l^ 

u^vxv^<^vfc2om.MMy°y4'^^- : 5' 

-TexRed-CCCCAAGGGGTTATGCTAGT-3' (IB?(J#-S§-13) £^V^TpQBI63 
P lasmid^^Mib-CPCRfefe^J:oT^j^b7h(994bp) 0 
[0063] 5'-^1^I^KW^A'b7h727bp DNA^^V^h (@B^iJ#-^14) f^MLP^ 

Human 0 -globincD^— K^SIB^J^fl^^A/fdplasmid^MtbT5'-'7 i ^f-^ > l/ 
5/K-e7'</>bfc20JgS*f^ "9^— : 5' 

-TexRed-CCCATTCTAAACTGTACCCT-3' (IB^iJ#-^15) ^21±&Kxt:7°^f-^— : 
5 ' -GGCATCAAGGAAGGTGATTGG-3 ' (Ifl^lJ#-5§-16) SrJU^TPCRife^oT^ 

[0064] 24[lI(D^n^T^^#^bia^J^o5'-^^^l/^K^^^b^DNA^9^>> / 
MBE?iJ##17)te, EcoRI ^OBfsiteJ;'9^n^T,#'9#^LSB^J^t?^-y^V— 
3AA//cpCR2. 1 plasmid^i#Mi:bT5 ' -^I^W^y KT^/^bfc20^Kxt:7 
— : 5' -TexRed-GGCCAGTGAATTGTAATACG-3' (|BM#-^18) ^20i^K>ft^ 
-fV*— : 5 ' -CCAGGCTTTACACTTTATGC-3 ' (gB^J#^l 9) &m V ^TPCRfe^ £ 
oT^J5£b/c (446bp) 0 ^hntc^th^n<DDNA77?^hnSuprec-02KX^m*H 
mJzM, UV5fclfc£$J^bT^<Z>«S£^bfc 0 

[0065] W.mDNA(400bv~)KM-rZ>T/^/^km 

_h|H^M^T^bfc>fb^(3-l) , (4-1) (DDNA^CO^^OV ^Tfti 
DNA(pUC-II' :@B^J#^7)£MV^Tf^b/c 0 T/l^/WbRJ^23°CT8B3TOT 

iKm-r 0 zmffi^ MMft(4:-i),m<kfc(3-i)temcm&mm&&w^x^ site 

1(5 ' -CGGCCA-3 ' )<DAdenme%m%l&} KnMMMTXT^Mkl,fc 0 ^ (D@B^lJ# 

^xmmx^Zo 



WO 2005/087762 



PCT/JP2005/004250 



24 



[0066] ft*3, ^y7^7^Ky;H^^ftSrfflv^g|fii«T0*St*ftofc 0 

10 // LcD5mM!J^^-MJf>^li#ir-S(pH=7.0) tp^5' ^iS^^^f-^i^yKt?^/^ 
^tL/cDNA^^^^MO nM, DMF10% (v/v) ^5fc^fELfcM»»'J^&4|! 
^K^«^»3l^iiE W (Eppendorf) KAnX23°CX8mmBWVfc 0 HJ» 
TfL calf thymus DNA(lmM,l n L)^Px.quenchSrfr V\ 90°C^T5^^Sl&$i±- 

L^^?£-ti:/ciL 94°C^-C20^^fi5Kl$-frfc o ff^O^ ^"Ot^Ufcfh ^»2 
a Lt-oV^T, HITACHI 5500-S DNA v^^— £fflV ^6%^J$^y T^y/VT5:K 

[0067] ±fS^FJ^T^bfc{b^(3-2), (3-3) ©DNAirO^^oV^r^ 

DNA(pUC-II:BE^iJ#-^4 N pUC-I' :Sa^J##l)^fflV^^Lfc 0 T/^/HbS^ 

^-To ^©mh, 4t&m(3-2), (3-3) wtu^^^y^-^-r^py-im 

^(3-3)^*3V^T«, -v^^IE^J-efcSsite 4(5'-AGCCA-3')cDT/^/Hb^ia^ 
-^1th<D<D^ —JiX\ site 1(5'-AGCTA-3') N site 2(5'-AGTCA-3') N site 5(5' 

-TAccA-3 , m<D—i&mn^^y?-mF]'kWL^thfc 0 nm^K, ^^(3-2) 

i^^oV^Tfi, site 3(5'-TGACCA-3'), site 6(5'-AGTCCA-3')(D^^|a^JcO^^ 

T/^MkzwLm-r&^tfr-vz, mm^mm^^^xmt^ (3-2) <D^tm 
f>mthx\s^fc 0 m^m^ti^ puc-r mzm^rDKmk-s-yo 0-3) <D^y?-m 

^J^fcfc5site(5'-TGCCG-3')t^tl,TV^^ > -^(D^T^^^(DT/V^/Wb^ 
[0068] m2(DlfeWz^3%m.~rZ>h, ^(D^Y—M)^— tCBIGOffi^Mrte, f^V^gE^iJ 

^cDN-3{£Ojggt£T/l^/Wfc;a^#5J^^ 
[0069] {b^5(3-2h (3-4), (3-5) (DDNAtO^J^^oV ^Tg^DNA( X -F10906 :IS 
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tt&VB (3-2) j;6ga?lJ#M^IDNAT/^/Wb(site 2,3:5' -TGACCA-3' , site 4:5 
' -AGACCA-3 ' , site5:5'-TGTCCA-3')?rnM^i^-e|gl2C0^^:^|ll^^^^br"c o 
{b^^(3-4) ^J;6IE^lJ#aWDNAT7^/Wb(site 6:5' -AATCCA-3' , site 7:5' 

5/^-gB^Ksite l:5'-TGCTCA-3')^*f-r6T/^/Wb<Z5^^||^$tLyc 0 r*b£><£> 

[0070] -y^k— /vyxft— £fflv^^j$jg^<D#37:^£oT, rti^wtr-^yv 

J$b*SmZ-ts:^tc 0 Mi»\ oxime resin^fflV^Py-Im^yT^KOFmocS^^^fe 
l\Z.^-t\Y&m (3-6) ©-a-J&tf* RTHtdftofco pQBI63S*c7)DNA7^^Wb (@E?iJ 

1000^^DNA^^i"5^^J:V^T/^/WbSr?S^i-5-i:^-e#7h(ia5) o — 
X\ lbp mis-matchSlli^J:^)T/^/Ht:(site 2) ^M^^tlf'~h CO CO^ AT-rich^ii: 

sia^Ksite iMzn~rz>T/is*cMkhWLm&tifc 0 (3-6) cdj^&si^im 

[0071] ^Tb°^ J /KyT$K(Z)^^fe 

0 ^*10/x L<D5%HCl7fc^*g(pH=l,DMF:H 0=l:9)fc§VMi, 5%NaHCO tK^-S( 

2 3 

P H=9,DMF:H 0=1:9) tp^^^(3-l)^fc«(4-l) (100 ^ M) Sr^tPSiSSffKS^C 

2 

fijt'L^HI W (Eppendorf) fcAilT, 37°CT~eff ebfc 0 f£g&£&fc-Crt^ 3053% 
2B#fffl, 24B#^ft^^tL^nHPLC(0-100%50mMdr^T^^'>^-Tirb^by/vy 

^T^^^h^Omin.gfgji: 1.0mL/min,254nm)^T'ffr^#J (4-1) (16.8min) „ fb^ 
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W(3-l) (I5.1min) (Dlffir&fTolto 
[0072] fl^&(4-lh (3-l)^ffiV^-C^^K— ;V\yy%— %S&Py-lmtfVT%h*(D^m& 
SrHPLCfciSproduct analysis fc&<>XfHRVfd£M&M6\Zfi<'t'o (4-1) ft 

, HCl»(pH=l)7K^(37°C, 24^M»«)^#^*fLT, ±<Mi&&f&iSW^ 
^h&mWVfco *fc, ^^(4-l)tt N NaHCO T^#!J'|4(pH=9)7k^ (37°C, 24 

3 

^K^e) fcl^ (3-1) ^&£*L5tfS (305>mi : 50%, 2B$ffi : 78%) , 

ftfeC0jP7K^^f^<^U^^ofc 0 — ^^(3-l)^HCl^f4(pH=l)7K^ 
^(37°C)^#^#i-<h, 5i^{^^(4-l)(^m^tl7h(305>ra:96%) o 
t>*>, /vy^-^tfPy-Im^y T^K«, IW4(pH=l) ^*5V>Tf^b^( 

4-l)(Dj;5^seco-CBI©^\ T/^U'|4(pH=9) ^*5V^Tf*{b^^J (3-1) <D£*>t£ 

[0073] ^tp^-?- ^^UT^K^^^DNAlR^l^ma^T/^/HK 

Py-Im^yT^KOFmoc|lItB^fe«, ia?!JMftt££Wi-5Py-Im#/l^V^^ 

9(-fM(3-7), (6) CO^^t> nTfg-efc§ 0 727bp DNA^^V^h (BB^J#-^14) 
^xtLTfb^J (3-7) ODNAT/^/Wb^ff^To/c^, nMlI-C©ft^ 

(3-7) \z. ^?m£\^T\fi/mmm^z>T/v^M\: (site 1,2) ttiagttj; 

ST/V^/Hb (site 3) Mi^r^^-e^fc (0 7 ) 0 HflcBSV^K:, W^—^/W 
-7VM^^tfo§|^ife(6) (500nM)*#T^*3V^T^^n^V^^-7T^b, 
E^10i£»f|&B^ J:5T/Vdr/Wb (site 4) ^ili^tWCo tt&m (3-7) *3 «fctf ( 

6)oJ:5^-^^^|^^^^i-5-^^j:orSv^^^tg^^#fci 
[0074] £H2glBM^^Ml^±^MATzk±ML 

*3t>, *|BJB&<£>if fit, m^i^<MiSb-CV^^^^^$tb-CV^ 0 ^^(4-3)(D 
24[U(757 i n^T|ftf9#^LUia^JSr#oDNA79^V> / b (446bp : gE?!l#-§-17) (C>ftLt 
T/^MkcD&m&ft^fcffi^ nMm&XCQ4k&!%) (4-3) ti:J;5$}^g;v wrtV 
MmSit-J;§xn^TiEMil^W^T7^7Hb(5'-ACCCTA-3')^|g^bf'(08) 
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tmmmmmwm: ^im^-r^t^x^tn^-hti^ 0 

[0075] ^TfcfV^UT^Kro^^hnffi-ffilfcffl 

K (3-2) <Z)^|PBJ!£— cD$jH£ri^67i& \Z, %m^hm iLm&%.-?<D39ffiM<Dt\> 

50 

3-2) nthmmmm^n^xtm&m ^mmsmm^mogic nm-i ( 

50 

[0076] £ib^, HCT-116(t:h^:|§^S*«), HeLa(t:h^-'B-SISEi35fe#ffllS), HLC-2(t 
Nftj^EiJ^»\ SH-SY-5Y(fch#&3?E±J5&iTO&, 0.1%(DDMF^£i>10~ 5 ~10~ 8 
McDAcImlmPyPy- y -ImPy-Indole-CBI (3-2) TMSB^Hfl&LSU Z.<Dfc&lfa<DlinM 
mtL-X(D9j}^tWVtc 0 ^(Dffi^ HCT-116, HeLa, HLC-2, SH-SY-5Y^*j"f 

%5o o mm±%Mv&WM!£(ic )«, ^tn^mA2 x io~\ 5.97 x io~ 8 , 5.35 x io~\ 

50 

7.43 X 10~ 9 M^b/c o l£fc, 293T(tbWJ» JfelE^BIS) , WI-38(fchE^«Md? 
»)^LT^|i«(Di¥fffi£fff ofc^, IC {2^*1^x6.99 X 10" 8 , 6.79 X 10" 8 

50 

m%^u jEigmmb&^xm$mzMi^xmio{g(Dm^^m^%^vtc(ic m 

50 

te0.1% DMF-e48H#^^aU/c^^=i^bn— /P^b-Cff-#bfc) 0 
[0077] ft*?, m&fe&<DWmn&sT<Djjmz.£yft^± 0 96wellTO^-h^ 

HCT-116, HeLa, HLC-2, SH-SY-5Y^B^^^^j#itt[10%cDr7->^i^jfiL?f £r^£? 
RPMI1640(HCT-116, SH-SY-5Y; i/^VT/^Ky s/^)*5 £U\ ^/W<ya 3fe^ft/J> 
it±tH(HeLa, HLC-2, 293T, WI-38; ^^T/l^Ky^)]^^, ^tb-^ftU.O X 10\ 
3.6X10\ 1.6 X10 3 , 7.0 X 10\ 5.0X10\ 8.0 X 10 2 cells/wellC9|BJ§£^Jg-CSllU 
CO ^^a^— ^^T24^Fffi fui#*£ffofc 0 ^(d, t#±M:0.1%cDDMF^10~ 5 — 10 

2 

" 8 M©AcImImPyPy-y-ImPy-Indole-CBl(3-2)^-atf^^J: : g : j:-fit^^b, CO -iV 
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3r^^<— ?[*i-T*48B$ffljt!>m&?T*2fZo -£<£>^ well^fc^lO n LcDcell counting kit-8 

2 

— MPR-A4i(*y-)-cK3feSSrai^uyt 0 

[0078] ^T^^/KUT^KO^^^fei^^^ 

5?—^** Bl#«ttthER(+)?L^Br-10^^-T5{b^ (4-2) <D$mi&$h%:& 
miVfCo 8Mf^BALB/cA-nu/nu^^^o^#J§^T^thER(+)fL^Br-10^ N * 
W$f^fflV^T#WLfc 0 Br-10^«-T5-^^^(i^]B#^E-P-^7^^/^— ^ 

[0079] (4-2) £^/-/^-e^$f!U ^S&S^^SRLT, 1010,30 

0.05mL/10g©^ ft-C, 50mg/kg(:fc«fc*lmg/^;*)&S^L;fco Jxfc, >Ct^$¥l-fix 
41^tt^TK#Ufc 0 3 0 K^^, m«<Dft#(Q:i3J;tm#(W)»J^U 

Jtt&ffcfSGnm 3 ) = L(mm) X W 2 (mm 2 )/2 

{b^(4-2)S^^^S¥i©ffi«f»Ol:^^^TfB*l^^ 0 
Si^^WWl 0 #Offi^f^?rl.0tbfc^c7)^^^^O*5ttSta 

*j-i$&fm *3«tc^ (fb^ (4-2) : t)/ mmm<Dmmw-m ■ o 

[0080] DM 





1 0t£ 


4 0^ 


7 Bf 


10 0t& 


13 0^ 


16 0^ 




1.0 


1.4 


1.7 


2.1 


2.7 


3.1 


fls^fc (4-2) 


1.0 


1.1 


1.4 


1.4 


1.5 


2.0 


T/C (%) 


100 


78.6 


82.4 


66.7 


55.6 


64.5 



[0081] _tis^i £oi\&m (4-2) ^SLyist^utmvmm s ©&^«t?>iiJfi<z>*jifMa s fB 
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[15] itfffE^K— /I'fi^fttf^T^:/^ 
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5 , -ACAGCTATGACCATG-.V 
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J.TGTCOATAC i i 1 AC-5* 



5><XxAGTC£ 
3-3 (ooeT 



Qtkn 

As 



[03] 



/vrfG-WrfC-Cf 




T/AhC-S-T/At-G -G 
'' 

•:lm 0:Py 



«»4 



y^JCAOCCACT-y 

^ ... 



3-3 
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i -Mini ciif m mm 



! 



S'-TGTCCA-y 

m 

~ JQ 

3'.A< V '.T-S 1 



2 



5VTOACCA-3' 
3'-ACTGGT-5' 



5VTOACCA-.V 

3 y>ooo 

3'-ACTGGT-5' 

4 **sS* 



20nM*10nM.f>f M 2nM,1nM 



y-TCTGGT-S' 



IWMM 



5VTAACGA-3 1 

7 

S*-AT I < * »T-5' 



O i kn 
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GCTA, 
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[06] 



♦ 



5 ' -TCCrrCTTAAAGTTAAACAAA- 3 » 
3 1 -AG<^GMtTTTCAATTTGTTT-5 * 



5* -GTTGT. 




T-3» 



3 1 -CAiCAlAiifll-S ' 



mtms 

3 1 . hCCV CAT AAJUCJUtCTAffTAC* 5 » 



OH 

5% aq.HCI (pH =1) 
37°C,24hSL #»Ltl^l» 
(>95% 



: . . i!H &L-.10 nM 



5% aq. NaHCOg H c H 

pH=9 . 3 I Cn^vn H 
1 o ^ K1 N^ N 



5% aq.HCI 
pH = 1 



13 1 o 
5% aq.NaHC0 3 (pH = 9) 
37°C,24h&, MOIL Totals 
(>95% ftft) 
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39 cancer cell line 
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